i4o   FUEL PRODUCTION AND  UTILIZATION
the original fuel value of the blast furnace is utilized  in
this way.
The development of methods for cleansing blast-furnace
gas led to the substitution of gas engines for the steam
boiler as power-producing medium. The solution of the
cleansing problem came through the application of centri-
ftigal fans operating in a water-spray entering tangentially
into the apparatus. One of the most successful types of
such fan-washers is the Theissen washer, which is now pro-
duced in all sizes up to units capable of cleaning 1,000,000
cub. ft. of gas per hour sufficiently for use in gas engines.
The permissible limit of dust in the gas to be used for such
purposes is set at O'Oi gram per cub. metre. A considerable
preliminary reduction in the dust content of the blast-
furnace gases can be attained by passage of the gas from the
mains to large chambers in which the velocity of gas flow
becomes quite small, and in which the dust deposits against
suitably situated baffle plates which cause an alteration
in the direction of the gas. Dry cleansing of the gas,
with suitable filter fabrics, has been attempted and there
is doubtless considerable possibility of applying the Cottrell
process of electrostatic precipitation to this problem as to
the other metallurgical dust problems in which it has been
so eminently successful. (4)
With adequately cleansed gas the more efficient utiliza-
tion of the fuel value in gas-engine plant has followed. The
efficiency of use is offset to a certain degree by the heavy
installation expenses and the working costs and depreciation
of the plant. Nevertheless, especially on the Continent and
in America, the development of high-powered single gas
engine units and the increased production of power from
surplus blast-furnace gas proceeds steadily. Thus> a single
iron and steel plant in the United States develops 40,000 H.P.
from its blast-furnace gas engines. The tendency on tie
Continent and in America, towards centralization in a
single works of by-product recovery coking plant, blast
furnaces and steel plant has aided such development, and
has facilitated all-round economy of fuel. The combination